ABSTRACT Background: One of the common neurosurgical conditions is depressed skull fracture. It could be simple or compound type. This study aims to assess the outcome of the patients with depressed skull fracture. Material and Methods: Retrospective cohort study of the patients admitted with depressed skull fracture after sustaining blunt head trauma was done. Data were collected with regard to age, sex, mode of injury, time delay, Glasgow coma scale (GCS), epilepsy, focal neurological deficit, CT scan findings, treatment given, infection and Glasgow outcome scale (GOS). Results: Total of 50 patients were included, of which 68% were male and 32% were female with mean age of 21.02 ± 18.78 years. Fall was the commonest mode of injury constituting 60% of patients, 80% of the patients presented within 12 hours of injury and 86% of them sustained mild head injury. Fracture was of compound type in 56% and simple type in 44%. Wound debridement and suturing was performed in 26% and Craniotomy and elevation was done in 42%. Dural tear was observed in 47% who were operated. Early epilepsy was seen in 4% and late epilepsy in 2% and infection rate of 2%. Outcome was Favorable in 98% patients. Significant correlation noted between admission GCS with GOS (p=0.006) whereas no correlation was seen between time of presentation with infection (p=0.09).Conclusion: Mild head injury was the commonest form of presentation. Most of the patients have unfavorable outcome and with low risk of infection and epilepsy. Good admission GCS correlated with favorable outcome.
INTRODUCTION
Depressed skull fractures are one of the common neurosurgical conditions. It could be simple type with overlying Scalp intact or could be compound with overlying Scalp laceration or when fracture communicates with the paranasal sinuses or mastoid air cells. 1 In Head injured patients, increased risk of intracranial lesion like hematomas and contusion, is heralded by finding a skull fracture on CT (Computed Tomography) Scan head which ultimately leading to unfavorable outcome and death. [2] [3] [4] Comparing the results, a conservative and expectant management opted by "Edwin Smith papyrus", who was a first to describe skull fractures yielded better results than the more aggressive approach according to Hippocratic literature. 5, 6 In 1917, when CT scan and effective antibiotics were very much scarce or unavailable, Harvey Cushing who revealed the first authentic modern details in compound depressed fracture, after his observation of patients of world war I. 7 However; over the past few decades with easy availability of newer generation antibiotics and CT scan, managing the patients of compound depressed fracture has taken a major leap. 8 Nevertheless, complications like infection, injury to the underlying brain, posttraumatic seizures and mortality of patients associated with compound depressed fracture are still not uncommon. [9] [10] [11] Moreover, metabolic cascades as a result of severity of trauma further adds to poor outcome. 12 This study aims to assess outcome of the patients with depressed skull fracture. Outcome was assessed in terms of infection, epilepsy, Glasgow outcome scale (GOS) at 6 month and correlation of admission Glasgow coma scale (GCS) with GOS at 6 month.
collection from institutional review committee, data of the patients were taken, who were admitted from June 2012 to April 2015, with depressed skull fracture following blunt head trauma. Patients with large intracranial hematoma with mass effect, penetrating head trauma, bullet injury and fracture involving the base of skull were excluded.
Data were retrieved from the record files of patients or discharge summary and or operation record register, with regard to age, sex, mode of injury, time of arrival from the time of incident, GCS at presentation, early and late epilepsy, focal neurological deficit, CT scan findings, treatment given and infection. GCS was categorized into mild (GCS 13-15), moderate (GCS-9-12) and Severe (GCS ≤ 8) head injury. Follow up was done during the out patient department (OPD) visit or from OPD record register and or by telephone contact whichever is feasible to record GOS at least 6 month post injury.GOS was dichotomized into favorable (GOS 4,5) and unfavorable (GOS 1-3). Data were entered into the excel sheet. Statistical analysis was performed using IBM SPSS Statistics version 22 (IBM Corporation, New York, USA). Data were analyzed with descriptive and inferential statistics. Fisher exact test was used for Categorical data and Spearman"s rank correlation was used for correlation analysis. P values of < 0.05 were considered significant.
RESULTS
There were total of 50 patients during the study period. Among them, 34 (68%) were male and 16 (32%) were female. Age of the patients ranged from 2 to 74 years with a mean of 21.02 ± 18.78 years. Fall was the commonest mode of injury found in 30 patients (60%) followed by road traffic accidents and physical assault in 10 patients (20%) each. Around 80% of the patients presented to hospital within 12 hours of incident, 10% within 12-24 hours, 6% within 24-48 hours and 4% within 48-72 hours with mean of 12.36 ± 15.82 hours with minimum of 0.5 to maximum of 72 hours.GCS of 13-15 was observed in 43 patients (86%), 9-12 in 4 patients (8%) and 3-8 in 3 patients (6%). Duration of hospital stay was ranged from minimum of 1 day to maximum of 85 days with mean of 8.62 ± 11.80 days.
Site of fracture on CT scan head were shown in Table 1 . Associated findings on CT scan head was found in 32 patients (64%) with most common being the pneumocephalus seen in 13 patients, EDH in 9 patients, contusion in 6 patients and SDH in 4 patients.
Evidence of Dural tear observed following craniotomy and elevation of depressed fracture in both type of fracture were noted in Table 2 . Simply wound debridement and suturing was performed in 13 patients (26%) of compound fracture type. In this study, various complications have been observed which is depicted in Table 3 . Infection was observed in the form of meningitis, this patient was a case of compound depressed fracture, managed with debridement and suturing followed by intravenous antibiotics for total of 14 days. Dichotomized GOS at 6 month was shown in Table  4 . A patient who had unfavorable outcome, his presentation GCS was 4/15 and CT scan revealed compound depressed fracture and undergone craniotomy and elevation of depressed skull fracture. Significant correlation was noted between admission GCS with GOS (p=0.006) whereas no statistical correlation was seen between time of presentation to hospital with incidence of infection (p=0.09) and simple versus compound fracture with relates to incidence of infection (p=1.00) and GOS (p=1.00).
DISCUSSION
Over the years, many changes and improvements There has been so much of controversy regarding the management of compound depressed fractures with different clinical conditions. 2,15 compound depressed fractures are usually treated surgically to prevent intracranial infection whenever there is high probability of dural laceration. 2, 15 Although the surgery for these cases could provide advantages in terms of isolating the brain from external environment to decline intracranial infection, preventing entrapment by bony fragments to reduce late post-traumatic seizures and minimizing cosmetic deformity seems logical, validation of such a widespread exercise needs to be done with a newer research. 2 In this study, 68 % were male and 32 % were female. Male preponderance was reported in various studies. 9, 16, 17 Mean age of presentation in this study was 21.02 ± 18.78 years. Comparable mean age of 18.8 years mentioned by Al-Haddad et al 17 in his work. Fall was the commonest mode of injury found in 60 % patients which is similar to a study by Ersahin et al, 18 who reported fall as a commonest mode of injury. This study showed GCS of 13-15 in 86% patients. Other studies also quoted higher percentage of patients presenting with GCS of 13-15, Mukherjee et al 16 observed 66.4% and Al-Haddad et al 17 reported 72%. Total number of hospital stay was mean of 8.62 ± 11.80 days. Steinbok et al 19 found mean hospital stay of 8.7 days in 36 surgically treated patients compared to 3.8 days in 28 conservatively treated group and Mukherjee et al 16 has noticed mean hospital stay of 10.3 ±11.7 days of in the elevation debridement group.
This study revealed early epilepsy in 4 % versus late epilepsy in 2% of the patients. Al-Haddad et al 17 reported early epilepsy of 12.3% versus late epilepsy of 6.9%, Jennett et al 10 found early epilepsy of 10 % versus late epilepsy of 15% and Mukherjee et al 16 has mentioned late epilepsy of 3.7% versus 0% in simple suturing and elevation debridement group respectively. Focal deficit was observed in 8 % patients in this study. In contrast, Hossain et al 20 found focal deficit in 41.8% patients. Difference could be because of the differences in inclusion criteria of the study subjects.
In CT scan of head, commonest site of fracture was parietal bone followed by frontal bone in a study by Braakman 9 and Steinbok et al. 19 This study also showed the same. Fracture is of compound type in 56% and simple type in 44% patients. This is in agreement with other series where compound type was commonest. 9, 18, 20 Craniotomy and elevation of depressed fracture was done in 42% patients. Mukherjee et al 16 had done surgical elevation debridement in 21% patients which is lower than this study whereas study by Braakman 9 who has done surgical intervention in 73 % patients and study by Hossain et al 20 who has performed surgical treatment in 72% patients, which is higher than this study. Highest rate of Dural tear was seen in the compound type depressed fracture than simple type in this study, which is consistent with the study by Steinbok et al. 19 In this study, we have observed infection rate of 2%. Jennett et al 21 has mentioned postoperative infection rate of 4.6% in patients who were not having established infection initially but with overall infection rate of 10.6%. Braakman 9 has reported postoperative infection of 6.6%. AlHaddad et al 17 has showed infection rate of 8.2%. Lower incidence of infection in our study could be attributed to smaller sample size and inclusion of both simple and compound fracture.
Favorable outcome was seen in 98% of the patients in this study. In concordance with this study, Nnadi MON et al 1 has highlighted good functional outcome in 88.2% and Al-Haddad et al 17 has showed good outcome in 68.5% and moderate disability in 9.6% (overall favorable outcome in 78.1%). Significant correlation was noted between admission GCS with GOS which is supported by study done by Al-Haddad et al 17 who also showed lower GCS at presentation significantly associated with poor outcome (p<0.001). This study didn"t find statistical association between time of presentation to hospital with incidence of infection which is supported by Al-Haddad et al 17 who showed no significant association between long preoperative period and infection (p=0.109).
Strength of this study was inclusion of simple as well as compound fractures patients to assess various parameters. However, there were limitations that it was a retrospective study with smaller sample size. This study can be used for future reference to conduct prospective study with inclusion of larger sample size. 
Citation

CONCLUSION
Mild head injury was the commonest form of presentation. Most of the patients have a favorable outcome and with low risk of infection and epilepsy. Good admission GCS correlated with favorable outcome.
